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I 
Thisi.nvenion'relaes t«rocket type lropulsion 
apçratus of the kind which works on a "cotd" 
system wherein a, propellent liquid, for instance 
h.ydrogen peroxide, and, a catalyst, for instance 
sodium or calcium permanganate, are forced by 
¢ompressed air. from separate reservoirs, into a 
reaction chamber. The compressed air may of 
course be replaced by another compressed gas, 
and, the terre "compressed air" will be used for 
conven, ience as embracing ei.ther air oF other 
suitable gases. 
The ca£alys causes: the propetlent liquid.to dis- 
secrète i.n.o gaseòùs: products whch issue tlrrough 
a nozzle with propulsive effect. When starting 
such appratus t is,,desiralle that. the: propel]ent 
tiquid, should hot enter the reaction chamber be- 
lote the-caalsk sine if an appreciable quantity 
OE the propetlet, liquid should accumutte in the 
reation chamber: an eptosion might oceur when 
the catal:st is admitted. 
In ortier to prevent such an occurrence if bas 
been poposedto provide a pair of spring Ïoaded 
distibu.ter valves which, when the rocker is in 
opeatien, distribut compressc4 air te, the pro- 
pellent liquid and catalyst reserveirs respectively, 
the latter valve having a, tighter spring thon the 
former so that compressed air is admitted fo 
the, catalyst reservoir belote he propetlent res- 
ervor, 
This arrangement has the disadvantage that 
i would no pevent the propelent, liquid, from 
entering the reactien:chamber hefore the eatalyst 
in the event of the catalyst air distributor valve 
sticking. It, s an object of the. present inven- 
tion, to provide an arrangement which la not.sub- 
ject, 'o- this disadvantage. 
According fo the present irvention a rocker 
type propulsion, apparatus of the kid speci, fled 
includes a, catalyst air distributor vave which, 
when the rocker, is fo be started, is opened to 
admit compressed ai fo the catalyst eservoir to 
pressaize: thi reservoir and force catalyst in.fo 
the eation chamber, and also to a. compressed 
air actuated propellent ai distributor valve which 
ï thereby opened fo admt compressed air fo the 
propellent reservoir. 
Preferably the catalyst air distributor valve is 
also arranged fo be actuated by the compressed 
air, both valves including operatng chambers 
fo which compressed aîr can be admitted to open 
fle valves: With this arrangement a sarting 
valve may be providedwhich» when tle rocker is 
to be starecI,, admets compressed air fo the op- 
eratïng, chamber o. the. ca£alyst ai distributor 
va[ve and a passage may bepro,vi.ded, or the 
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catalyst reservoir side of this distributor valve 
which communicates with the operating cham 
ber of the propeltent air distributor valve. The 
distributor valves, and if desired the starting 
5 valve as well, may be arranged in a common body 
or housing. The starting valve is. preferably 
solenoid operated from a starting switch, but iL 
may if preferred be operated in any other con- 
venient manner. 
10 When a distributor valve is closed, the pres- 
sure of the compressed air upon it may serve to 
hold the movable member of the valve flrmly on 
ifs seating and so maintain the valve in a closed 
condition. 
,15 Between the reservoirs and the reaction cham- 
ber non-return valves may be provided, for the 
propellent liquid and catalyst. These nonre 
turn valves may be spring loaded, the catalyst 
non-retm, n valve spring being lighter than the 
20 propellent non-return valve spring, so that the 
catalyst non-return valve opens more readily 
than the propellent non-return valve. 
The apparatus o the prescrit invention can 
readily be employed in conjunction with, a con- 
25 trol system for rocker apparatus as described in 
 the present applicants' United States patent 
speciflcation Serial No, 135,285 filed December 27, 
1949. The control system descrtbed in that 
speciflcation enables the operator fo run the ap- 
30 pratus for testing purposes before brïnging if 
into, full, operation in such a way that while the 
various valves function as in normal, operation, 
the flow of propellent liquid and catalyst, and 
hence the thrust produced, is very much di- 
35 minished. 
The invention may be carried into effect in 
various ways but one particular arrangement 
will be described by way of example wth refer- 
ence fo the accompanying drawing as applied 
40 fo a rocker unit intended for installation in or 
attachment to an aircraft for assisting if, s, talte 
off In, he drawing: 
Figure 1 is a diagram of the general arrange- 
ment of the rocker unit, and 
45 Figure 2 is a diagrammatic cross sectio of one 
form of combined distributor valve and starting 
valve assembly. 
The general arrangemen.t and f-orm of the 
rocker unit is described in United. Staes patent 
50 speciflcation Serial No. 135282, filed December 
27,, 1949, in the names of Frank Bernard Halford 
and Arthur Valentine Cleaver. Broadl, y speak- 
ing, and as indicated in Figure- 1, if consists of a 
reaction chamber $@-into which can le: i, njected 
$$ a main propetlent, for instance ldrogen per- 



oxide, from a reservoir | |, and a secondary pro- 
pellent, for instance sodium or calcium perman- 
ganate which acts as a dissociation catalyst for 
hydrogen peroxide, from a reservoir |2. The 
liquids are injected by compressed gas, for 
stance air, which is stored in bottles |3. 
The compressed air passes first through an 
automatic pressure reducing valve 4 and then 
through an on-off or air release valve 5 to a 
check thrust valve 6. The air release valve 
may be a simple stop valve under the control of 
the pilot of the afl'craft. The check thrust valve 
is also under the control of the pilot and has two 
operating positions. In one position itis fully 
open to permit free fiow of compressed air from 
the air ïelease,valve into the test of the  appara- 
tus, while in another position it permits only a 
lirnited fiow through a small bore by-pass pas- 
sage 56. After leaving the check thl*ust valve 
it passes through passages 3 and 47 to a sole- 
noid operated starting valve 7. When this staït- 
ing valve is opened compressed air passes on 
through a pipe 64 to act on a piston 2 which 
opens a catalyst aiï distributor valve 6. This 
valve 8 allows compressed air to fiow through a 
pasage  9 and pipes 4  and 42 to enter and pres- 
surize the catalyst reservoir 2 and so inject the 
 catalyst through a check valve 8- and into the 
reaction chamber 0. A portion of the com- 
pressed air which has passed through the cata- 
lyst air distributor valve 8 fiows along a pipe 2{} 
and acts on a piston 88 which opens a hydrogen 
peroxide air distributor valve -, thus ailowing 
compressed air to flow through a pipe 84 and 
enter and pressurize the hydrogen peroxide res- 
ervoir  and so inject hydrogen peroxide into 
the reaction chamber {} through a check valve 
.53 and an automatic in]ector valve 28 which is 
opened by the pressure of the peroxide behind 
The hydrogen peroxide theïeupon dissociates 
producing propellent gases which issue from the 
nozzle 59 of the reaction chamber 
The starting valve  and the air distributor 
valves  8 and 2  are combined together in a single 
assembly as shown diagrammatically in Figure .. 
The housing of the valve assembly consists of a 
casing -4 in which are two parallel bores 25 and 
26, the bore 25 containing the hydrogen peïoxide 
air distributor valve 2 and the other containing 
both the catalyst air distributor valve 8 and the 
starting valve . The bore 25 is divided by trans- 
verse partitions 2 and 28 into three chambers. 
The lowest chamber 9 contains a part  of the 
movable valve member of the hydïogen peroxide 
air distributor valve -, and is continually open 
through passage 3 to the supply of compressed 
air from the check thrust valve 6. The com- 
pressed air wfll tend to hold the valve part 3{} 
firmly on to a seating in the partition . A light 
spring 32 assists in holding the valve part 8{} in 
this position. 
The centre chamber 38 of the bore 6, which 
lies between the partitions 2 and 28, is in open 
communication with the hydrogen pcroxide res- 
ervoir  through the pipe 34. A valve seating 
is formed in the partition 2 on which can seat 
another portion 85 of the movable valve ruera- 
ber. The two parts 8{} and 85 of the movable 
valve member are connected together by a stem 
88, 0 that when one part is on its seating in one 
partition the other part is lifted clear of its seat- 
ing in the other partition. 
The upper charnber 87 of the bore 2, that is 
the chamber above the partition 2, acts as a cyl- 
inder for the piston 88 formed integral with the 
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upper valve part 35 and is open to the atmosphere 
below the piston through a port 3{}. Thus when 
the movable valve member is in its upper posi- 
tion the centre chamber 38 and the hydrogen per- 
5 oxide reservoir |  are vented to the atmosphere. 
On the other hand when the movable valve ruera- 
ber is in its lower position the aperture in the 
partition 2 is closed thus cutting off the com- 
munication between the hydrogen peroxide res- 
10 ervoir |  and the atmosphere. At the saine rime 
compressed air enters the centre chamber 33 and 
the hydrogen peroxide reservoir from the lower 
chamber 29. 
In the other bore 28 of the valve casing there 
15 is arranged the catalyst air distributor valve |8, 
the general arrangement of which is very simi- 
lar to the hydrogen peroxide air disfiributor valve 
just described, but on a smaller scale. The cen- 
tre chamber 4{} of this valve is in open commu- 
20 nication with the catalyst reservoir 2 through 
pipes 4 and 42. There is an additional Chamber 
43 in this bore arranged below the lower cham- 
,ber 44 of the catalyst air distributor valve. The 
chamber 43 contains the solenoid 45 of the start- 
25 ing valve . Solenoid 42 is connected to a bat- 
tery 6 through a starting switch 65 This 
chamber is vented to the atmosphere through 
a port 45. Passage 4 in the dividing wall be- 
tween the bores 25 and 28 connects the lower 
30 chamber 29 of the hydrogen peroxide air dis- 
tributor valve with the lower chamber 4 of the 
catalyst air distributor valve so that the latter 
chamber 44 is also in constant communication 
with the compressed air supply. 
35 The movable member 48 of the starting valve 
works in a bore in a deep partition 49 between 
the chambers 48 and 44, and is of "hour-glass" 
form. There is a passage 
around the waist of the starting valve member 
40 48 which is maintained in communication with 
the space 5 above the piston 52 in the upper 
chamber 58 of the catalyst air distributor valve 
through the pipe 54. When the starting switch 
85 is opened and the starting valve member 
45 is in a lower position, the space 5 is vented to 
the atmosphere through the pipe .54, the pas- 
sage 5{}, and the port 45, whfle compressed air 
in the chamber 44 is prevented from entering 
the passage 5{} and hence the space 
50 If, now, the starting switch 65 is closed and 
the solenoid 45 is energised, the starting valve 
member 48 is raised until its lower part seats on 
the lewer edge of the partition 49. Compressed 
air can now pass from the charrber 4 through 
55 the passage 5{} and thepipe 
above the piston 52 of the catalyst air distribu- 
tor valve. The piston 52 is thus forced down- 
wards, causing the upper movable part 55 of the 
catalyst air distributor valve to close on toits 
60 seating in a partition 56, and causing the lower 
movable part 57 of this valve tobe moved from 
its seating in a partition 58. The chamber 4{} 
is thus closed off from communication with the 
atmosphere, and compressed air is admitted toit 
65 through the passage 
Compressed air thus passes through the pipes 
and 42 to the catalyst reservoir 
also communicates through the pipe 2{} with the 
space above the piston 38 of the hydrogen per- 
70 oxide air distributor valve. Thus, as soon as the 
air pressure has built up in the catalyst reservoir 
2 and the injection of the catalyst has ,begun, 
the hydrogen peroxide air distributor valve wfll 
be actuated allowing compressed air to pass 
75 from the lower chamber 29 to the centre cham- 
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ber 3 and so fo the hydrogen peroxide reser- 
voir ! !. 
Thus the hydrogen peroxide reservoir ! can- 
hOt be pressurised until pressure is first of 
built up on the catalyst reservoir  2. 
In order fo stop the operation of the rocker, 
the switoh 6 is opened and the solenoid 4 is 
de-energised, allowing the starting valve mem- 
ber 48 to fall and cut off the supply of com- 
pressed air fo the upper chamber  of the 
catalyst air distributor valve. Af the saine rime 
this upper chamber is vented fo the atmosphere, 
so that the catalyst air distributor valve rises 
and vents the catalyst reservoir fo the atmos- 
phere. Thus injection of the catalyst ceases. 
The space above the piston $8 of the hydrogen 
peroxide air distributor valve is also vented fo 
the atmosphere thus allowing the hydrogen 
peroxide air distributor valve fo fise and fo vent 
the hydrogen peroxide reservoir to the atmos- 
phere. 
The spaces above the pistons 8 and 2 are 
sealed by fluid seals 60 and 6  of' the bellows type. 
What we claim as out invention and desire to 
secure by Letters Patent is: 
1. Rocker propulsion apparatus comprising a 
ïeseïvoiï for a propellent liquid, a reservoir for 
a catalyst liquid, a reaction chamber, a pro- 
pulsion nozzle extending rearwardly from said 
reaction chamber, a storage container for com- 
pressed air for pïessuïizing said reservofl's, sepa- 
rate liquid delivery conduits from said reservoirs 
fo said ïeaction chambeï, a pïopellent air distïi- 
butor valve for regulating the admission of com- 
pressed air fo the said propellent reservoir, a 
 catalyst air distributor valve for regulating the 
admission of compressed air to said catalyst 
reservoir, and actuating means responsive fo the 
air pressure in the catalyst reservoir for opening 
said propellent air distributor valve only when 
said catalyst reservoir has been pressurised by 
the compressed air. 
2. Rocker propulsion apparatus as claimed in 
claire 1, which also includes two spring loaded 
non-return valves, one in each of said liquid dei 
livery condnitsæ the spring of the non-return 
valve in the catalyst delivery conduit being 
lighter than the spring of the non-return valve 
in the propellent conduit. 
3. Rocker propulsion apparatus comprising a 
ieservoir for a propellent liquid, a reservoir ïor 
a catalyst liqnid, a reaction chamber, a propul- 
sion nozzle extending rearwardly from said re- 
action chamber, a storage container for com- 
pressed air for pressurizing said reservoh's, sep- 
arate liquid delivery conduits from said reser- 
voirs to said ieaction chamber, a propellent air 
distributor valve for regulating the admission 
of compressed air to said propellent reservoir, 
an operating member associated with said pro- 
pellent ail distributor valve which opens said 
valve when compressed air is admitted thereto, 
a catalyst air distributor valve having an inlet 
side and an ourlet side and arïanged for regulat- 
ing the admission of compressed aiï fo said cata- 
lyst reservoiï, an operating member associated 
wlth said catalyst air distributor valve which 
opens said catalyst air distributor valve when 
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compressed air is admitted thereto, an air con- 
nection between the inlet side of said catalyst 
air distributor valve and its associated operat- 
ing member, and a second air connection be- 
5 tween the ourlet side of said catalyst air dis- 
tributor valve and the operating member associ- 
ated with said propellent distributor valve. 
4. Rocker propulsion apparatus comprising a 
reservoir ïor a propellent liquid, a reservoir for 
10 a cat.alyst liquid, a reaction chamber, a propul-. 
sion nozzle extending rearwardly from said re- 
action chamber, a storage container for com- 
pressed air for pressurizing said reservoirs, sep- 
arate liquid delivery conduits from said reser- 
15 voirs to said reaction chamber, a propellent air 
distributor valve ïor regulating the admission of 
compressed air fo said propellent reservoir, a 
catalyst air distributor valve for regulating the 
admission of compressed air to said catalyst res- 
20 ervoir, pressure-sensitive actuatin'g means for 
opening said propellent air distributor valve 
when subjected to a predetermined pressure, and 
a passage which places said pressure-sensitive 
actuating means in pressure communication 
25 with said catalyst reservoir whereby said pres- 
sure-sensitive actuating means opens said pro- 
pellent air distributor valve only when air pres- 
sure in the catalyst reservoir has been buflt up 
to said predetermined value. 
30 5. Rocker propulsion apparatus as claimed in 
claim 4, which also includes a sarting valve 
which controls the supply of compressed air to 
the catalyst air distributor valve, pressure-sen- 
sitive actuating means for opening said catalyst 
35 air distributor valve when subjected to pzessure, 
and a passage arranged to place said pressure- 
sensitive actuating means for said catalyst ir 
distributor vlve in pressure communication with 
said starting valve whereby said pressure-sensi- 
tive actuating means opens said catalyst air dis- 
tributor valve when the starting valve has been 
opened. 
6. Rocker propulsion apparatus as claimed in 
claim 5, in which there is a common housing for 
5 the said air dstributor valves and said starting 
valve, and the said passages are formed in this 
common housing. 
FRANK BERNARD HALFORD. 
0 ARTHUR VALENTIN CLEAVER. 
ERNEST BAKER DOVE. 
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